We present some extra datas related with the results in the main text as below.
1. Energy bands of patterned structures consisting of single adatom adsorbed to each periodically repeating (2×2) supercells of h-AlN and h-GaN. These patterned structures can attain either half-metallic bands as shown in Fig. 5 in the main text, or magnetic metals or magnetic semiconductors with different band gaps for different spin-directions as in this supplementary material (Fig.S1 ).
2. Stable hydrogenation geometries of h-AlN and h-GaN were described in Fig.9 in the main text. In this supplementary materials ( Fig.S2) we present details about the specific hydrogenation geometries, which lead to dynamical instabilities.
3. The prime configurations of H 2 and O 2 dissociating at the cation vacancy site were presented in Fig. 11 in the main text. In this supplementary material ( Fig.S3-S6 ) we present other configurations of approach of H 2 and O 2 molecules, which lead to dissociation and physisorption. 
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